In the reports so far published in the literature concerning the effects of sex steroids on the cell cycle, different opinions have been expressed with regard to the possible mechanisms underlying the hormonal regulation of cell proliferation in the target tissues. According to Epifanova (1966) , the generative pool in the mouse uterine epithelium contains two subpopulations of cells: one is the fraction of the proliferative cells and the other is the resting reserve or dormant fraction analogous to Go fraction (Lajtha, 1963) . Under the influence of estrogens, the generation time of the uterine epithelial cells was reduced and at the same time the proliferating pool of the uterine epithelium was increased in size, which was not so far detected in nonspecific tissues. On the other hand, Galand et al.(1967) claimed that the basal layer of the vaginal epithelium and the uterine epithelium of the spayed mouse consists of a homogeneous population of cycling cells and the proliferation rate of those cells depends upon the presence of estrogens, the action of which is to reduce the generative cycle time..
We analysed autoradiographically the subcellular localization of 3H-estradiol and 3H-progesterone in the different types of cells in the mouse uterus to give supporting data to the cell kinetic study. Autoradiographic technique followed by injections of 3H-thymidine was used to analyse the kinetics of cell proliferation and to fractionize the cell-compartment of the uterine luminal epithelium and the vaginal epithelium (basal layer) in the castrated and in the estrogen-treated mice. In the present experiment, we have attempted to analyse the possible changes in the ratio between the size of the G4 cell-compartment and that of the hormone-responsive generative cell-compartment, according to the time after ovariectomy. Fujita (1962) . Outlines of cumulative labeling with 3H-TdR are shown in Fig. 1 . Proliferative cycle (C) was separated into G1 phase, S phase, G2 phase, and M phase following the "gap" nomenclature (Howard and Pelc, 1953) and the time taken for cells to transit in each phase is expressed as TG1, TS, TG2, and TM, respectively.
TC is the time for cells to pass through an entire proliferative cycle. Pf means the percentage of proliferative cells in the generative cell zone and it was assumed in our study that the generative cell zone is equivalent to the uterine surface epithelial layer or the vaginal basal layer.
Results

ARG of tritiated steroids ;
Autoradiograms obtained from the uterus of the ovariectomized mouse, prepared 1 hr after the administration of 3H-E2, showed nuclear concentration of radioactivity in the cells of uterine surface epithelia, glandular epithelia, substantia propria, and muscularis (Fig. 2) . ARGs of 3H-P obtained from the uterus in the ovariectomized mouse rarely showed cellular accumulation of the radioactivity (Fig. 3) . ARGs of 3H-P obtained from the uterus in the estrogen-primed mouse, however, showed the tendency of the nuclear concentration in the uterine surface epithelia, glandular epithelia as well as the stromal cells and the muscular cells.
Sparse radioactive labeling was also noted in the cytoplasm and the extracellular spaces (Fig. 4) .
Mitosis Chase Method ;
FLM curves describing the fraciton of labeled metaphases in the uterine surface epithelium and in the vaginal epithelium expressed as a function of time, were prepared using data obtained from mice killed at different stages of estrous cycle (Fig. 7) . Labeled metaphases in both cell types were 3H-TdR . Shortly thereafter, the fraction of labeled cell rapidly rose, and approached to 0.8-0.9 by 5hr post-injection, continuing FLM curve for the uterine surface epithelium in the castrated mice was shown in Fig. 8 . The fraction of labeled cell sharply increased from 2hr post-injection and approached to 0.75 by 6hr, continuing this level by 12hr, falling to 0.15 by 18hr,. then rose again to 0.75 by 26hr. FLM curve for the vaginal basal cells in the castrated mice could not be prepared because of the severe atrophic cell pattern and the difficulty to determine definitely cells in the labeled metaphase.
It is possible to determine the parameters of the cell cycle from these FLM curves by locating the intersections of the curve with 0.5 level of FLM (Mendelsohn and Takahashi, 1971) . This gave successively, TG2 + 0.5M, TS, TG1+ M +G2, etc ( of the ovariectomized mice (4 week after operation) was expressed as a function of time in Fig. 4 . They increased lineally to 33% in the uterine surface epithelium and to 9% in the vaginal basal layer by 18hr, continuing their levels by 24hr. The percentage of labeled cells in the uterine surface epithelium and in the vaginal epithelium of the ovariectomized mice (6 weeks after operation) increased lineally to 9% by 45hr, and continued their levels thereafter (Fig. 9) . If the percentage of labeled cells increased lineally to (p) % by (b) hr and it continued (p) % level thereafter, such as a schematic representation (Fig. 10) , TS, TC and Pf were (a) hr, (a +b) hr, and (p) percent, respectively (Fujita, 1965) .
In the second experiment, the ovariectomized mice, 6 weeks after operation, received injections of 50ng of E2 at 12-hr intervals from 0hr to 70hr. 3H-TdR were given to them at 5-hr intervals from 0hr to 30hr (the first period) and from 50hr to 70hr (the second period). For the first period, the percentage of labeled cells in the uterine surface epithelium remained approximately 2% by 10hr, then rose steeply to 100% by 20hr (Fig. 11) . In the vaginal basal layer, however, the percentage of labeled cells remained approximately 2-10% by 15hr, then rose rapidly to 100% by 20hr (Fig. 11) . A burst-like appearance was observed in the mitotic figures of both cell types from 17hr to 20hr (Figs. 5 and 6). For the second period, the percentage of labeled cells in the uterine surface Endocrinol. Japon. October 1976 epithelium and in the vaginal epithelium increased lineally and reached 100% by 70hr, and 60hr, respectively (Fig. 12) . Thus, TC, TS and Pf of the uterine surface epithelial cells and vaginal basal cells in the ovariectomized and estrogen-treated mice were determined by the cumulative labeling method. The results were summarized on Table 1 .
Discussion
There remains a major problem to be solved ; namely the problem concerning the existence of the resting cell-(Go cell-) compartment in the uterine surface epithelium and in the vaginal epithelium in the spayed mice. Ladinsky and Peckham (1965) examined the generative cell-compartment of the rat vaginal epithelium by hourly injections of 3H-TdR for 48hr. They concluded that the increase in labeling index associated with estrogen stimulation was caused by shortening the generative cycle time rather than by activation of a resting population. Galand et al. (1967) also reported that the basal layer of the vaginal epithelium and the uterine epithelium of the spayed mouse represent homogeneous populations of cycling cells, because a total labeling of the cell populations was attained by 98hr.
On the other hand, Epifanova (1966) reported that the labeling index of the uterine epithelium in the castrated mouse was 8.3% at 45 hr, when total labeling could be expected if the generative cellcompartment of the uterine luminal epithelium was homogeneous. From this result, she stated that the generative pool in mouse uterine epithelium contained two subpopulations of cells, the proliferating cell pool and the resting reserve such as Go cells.
In the present study, it was demonstrated that the percentage of labeled cells in the uterine surface epithelium and in the vaginal epithelium in the ovariectomized mice reached a plateau at 6% by 45hr and the levels were unchanged to 70hr. Thus, it can be concluded that both epithelial cells in the castrated mouse consisted of two cell-compartments, one is the proliferating cell-compartment and the other is the non-proliferating cell-compartment. The results obtained by Galand et al. should be carefully discussed, because reactive proliferation due to hourly intraperitoneal injection of 3H-TdR could be expected.
After the administration of E2, the percentage of labeled cells in the uterine surface epithelium and in the vaginal epithelium reached to 100% by 20 hr resulting a burst-like appearance of the labeled mitotic figures. Perrotta (1962) obtained similar results following a single injection of estradiol benzoate to the castrated mouse. This suggests that non-proliferating cells synchronously synthesize DNA after 12hr to 15hr under the influence of estrogen and are transferred to the proliferating cellcompartment, then undergo mitosis. The present study indicates that the non-proliferating cells in the castrated mice are Gou cells which can be activated by esrogen.
Subcellular localization of 3H-estradiol and 3H-progesterone in the target tissues has been clearly demonstrated using drymount autoradiography Roth, 1966 and 1969; Sar and Stumpf, 1974) . Our results of the autoradiograms of 3H-estradiol in the mouse uterus agree with the data obtained previously in the rat and rabbit uteri (Stumpf and Roth,. 1966 ). Jensen et al. (1968) proposed a twostep mechanism in the action of estrogen. The results of ARG of 3H-E2 gave a supporting clue to the kinetic data; namely,. ARG of 3H-E2 revealed that almost all the uterine luminal cells which mainly consisted of Go cells are labeled with 3H-E2-In other words, it might be claimed that Go cells in the luminal epithelium react with estrogens strongly enough to provoke specic cellular reactions.
In the experiment with 3H-progesterone, it was suggested that nuclear uptake of H3-progesterone and its metabolites to the proliferative cells in the luminal epithelium was enhanced with estrogen pretreatment.
It is suggested from these results that 
